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Summary 
 
 
 Tobacco industry is viewed as one of the most controversial industries and often heavily regulated 
by government, from its pricing policy to marketing policy, with aim to reduce harms of smoking on the 
society. Tax and price increase is deemed as the single most cost-effective tobacco control measure as it 
pushes cigarette price higher and reduce its affordability and at the same time a good tax revenue source 
for government (ITC Project, 2014). There are many past studies on impact of cigarette price on cigarette 
consumptions and those studies mainly focused on comparing among countries with different income 
levels. The current study will focus on comparing the impact of cigarette price increase among high-
income countries with different degree of strictness of anti-smoking regulations.  
 
While many developed countries have already started tobacco control regulations decades earlier 
and have in place rigorous anti-smoking environment and high cigarette price, Japan is still embracing a 
lenient and smoker-friendly environment as smoking restrictions are lax and cigarette price is very 
affordable. Thus, this study examined the impact of cigarette price in Japan comparing with other high-
income countries with different levels of tobacco control strictness, namely Australia, Canada, Germany 
and United Kingdom. Among these countries, Australia, Canada and United Kingdom fall under the 
spectrum of strict anti-smoking countries, with Australia has the strictest policies. While, Germany and 
	Japan fall under the lenient range, with Germany being slightly stricter than Japan. On top of price, indoor 
smoking ban is also an important aspect of anti-smoking measures. This study would also quantify the 
magnitude of impact of indoor smoking ban on cigarette consumptions. 
 
The analysis method used in the current study is multiple regression with dependent variable 
(“ln(y)”) being cigarette consumption and independent variable (“x”) being cigarette price change. The 
current study used natural log of national annual consumption of manufactured cigarettes as the cigarette 
consumption data (“ln(y)”) and net year-over-year change in tobacco price index after netting with year-
over-year change in overall price index as a measure of cigarette price change (“x”). The reason to use 
such price index data is to reflect the “real” movement in tobacco price after compared to the price of other 
goods in the country. The time periods covered in this analysis differ for each country due to availability of 
consumption data; the periods fall between 1981 to 2015 and in total there are 141 observations (n = 141). 
Dummy variables are created for each country in order to examine the impact for individual country, with 
Japan being the reference group. Whereas for the analysis of impact of indoor smoking ban, additional 
dummy variable for implementation of indoor smoking ban is created by referring to the time periods 
when the ban is in place. In addition, this study also analyzes the interaction terms between smoking ban 
and country dummies to compare the impact of smoking ban in different countries. 
 
The study found that overall coefficient for impact of net change in tobacco price index on annual 
cigarette consumption is -0.840 which means for a 10% increase in net change in tobacco price index, 
cigarette consumption has dropped by 8.4%. When comparing across countries, all countries show stronger 
negative impact of cigarette price than Japan. The largest negative impact is observed in Australia, 
followed by Canada, United Kingdom and Germany. Interestingly, this ranking of countries is consistent 
with the degree of strictness in anti-smoking regulations of the countries. This can be explained as people 
in stricter anti-smoking environment would have higher awareness of the harms of smoking due to 
education from anti-smoking campaign and also might be deterred by not smoker-friendly environment, 
and thus these smokers are more motivated to reduce smoking when price increase. On the other hand, this 
study also found that indoor smoking ban has a negative impact on cigarette consumption. Though, the 
impact is still relatively smaller than the impact of tobacco price. The existence of indoor smoking ban is 
	associated to 16.6% drop in cigarette consumption compared to no smoking ban. When comparing among 
countries with smoking ban in place, the magnitude of negative impact of smoking ban is the smallest in 
Australia, while the results are about the same in Canada and United Kingdom. A possible explanation for 
this is that Australia has implemented smoking ban much earlier in 1994 compared to Canada and United 
Kingdom which only implemented the bans in 2006 and 2007. Thus, the impact of indoor smoking ban in 
Australia might be diluted over time during the period studied. 
 
As suggested by the current study, the overall anti-smoking environment of the country plays an 
important role for cigarette price increase to yield higher impact on reducing cigarette consumption. The 
magnitude of impact of price increase was higher in countries with more rigorous tobacco control 
regulations. Therefore, policy-maker should consider all-round tobacco control measures, from price, 
smoking ban at certain areas, educations, marketing and branding restrictions and others. Similarly, stricter 
and more comprehensive smoking bans are required in order for indoor smoking bans to be more effective. 
While the study supports that indoor smoking bans have a negative impact on tobacco consumption, the 
effect could be weakened by alternatives available, such as compensatory smoking and alternative 
smoking places.   
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1.0 INTRODUCTION AND BACKGROUND 
1.1 Introduction 
Tobacco industry is one of the most complicated and challenging fast-moving consumer 
goods (FMCG) industries as it is often heavily regulated by government, from its pricing policy to 
marketing policy. And yet, tobacco industry is one of the most profit-making industries in the world 
(Chen, 2015). Tobacco is heavily taxed (“sin tax”) due to its deemed harm to society and often the 
tax contributes to enormous tax revenue to the country. Therefore, most countries are facing a 
conflict of interest where higher tax might reduce cigarette consumption and benefits the people’s 
health, but at the same time reduced consumption would dampen tax revenue. This might explain 
why countries have different attitude on anti-smoking regulations depending on their emphasis of 
interest.  
 
Japan is known to be paradise for smokers where smoking restrictions are lenient and 
enforcement is lax. It often bottoms global ranking on anti-smoking regulations conducted by World 
Health Organization, which is quite contracting with other developed countries. On another extreme, 
Australia is known to be one of the countries with the most stringent anti-smoking regulations. It is 
the first country in the world to implement plain packaging1 in 2012 and UK had also follow suit in 
May 2017. Also, Australia government is imposing such high tax on cigarette that makes it the most 
expensive country in the world to buy cigarettes.  
 
Thus, this study would examine the impact of cigarette price and indoor smoking ban on 
cigarette consumption comparing Japan and other developed countries with different degree of 
strictness of anti-smoking regulations. Past studies mostly compared the price elasticity in high-
income and low- and middle-income countries and it is obvious that low- and middle-income 
																																																								
1 Plain packaging is a measure to ban tobacco-branding by making all cigarette brands to be packed in a 
standardized plain box without logo and covers with graphic health warning. All packs are in a single 
color “opaque couche” – a muddy green – which is described to be the ugliest color in the world. 
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countries are more price-sensitive. The current study focuses on strictness of anti-smoking 
environment of the countries and thus all countries covered in this study are high-income countries 
but with different strictness of tobacco control. 
 
Education and knowledge about harm of tobacco would largely affect the consumption. 
Research has show that advertising bans might be more effective in developing country and this 
could be because developing countries are less aware of the health risks associated with smoking and 
thus tobacco-advertising would have larger impact on influencing consumers’ perception on 
cigarette (Blecher, 2008). Therefore, the current study would focus on comparing Japan with other 
developed countries which should have similar education and exposure to information of harm of 
tobacco. 
 
1.2 Tobacco in Japan 
1.2.1 Smoking Prevalence in Japan 
Japan has long known as “smoker’s paradise” thanks to its lax anti-smoking law and 
relatively highly affordable cigarette price. These have made Japan to stand as one of the very highly 
developed countries with the highest smoking prevalence2. In 2015, 33.7% of the male adults 
smoked in Japan compared to the average of 27.6% among high-income countries3. The contrast is 
even more apparent when compare to other very highly developed countries like Australia where 
smoking rate of male adults was only 16.7%, Canada where the rate was 17.7% and United States 
where the rate was 19.5% at the same period. Nonetheless, Japan is not alone as its neighboring very 
highly developed country – South Korea’s smoking prevalence was even higher where half of the 
male adults smoked in 2015.  
 
																																																								
2 Based on the ranking of Human Development Index in 2015.  
3 According to World Health Organization, Global Health Observatory Data Repository. 
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However, consistent with global trend, the smoking rate in Japan is also inevitably declining, 
as shown in the Figure 1 below. 15 years ago, more than half of the male adults in Japan smoked 
(smoking prevalence of male adult was 52.0%) while female adults’ smoking rate was at 14.7%; and 
overall adult smoking rate stood at 32.7%. Whereas the latest survey conducted by Japan Tobacco 
shows that as of May 2016 smoking prevalence of male adults stood at 29.7%, first time falling 
below 30% since the survey began in 1965, and smoking prevalence of female adults stood at 9.7%. 
Overall adult smoking rate was at record low of 19.3%. The highest prevalence is observed from the 
upper age group of 40-49. The decline is contributed by aging population, growing awareness of 
health risks associated with smoking, stricter anti-smoking measures by government and also tax and 
price hike (Japan Tobacco, 2016).  
 
Figure 1 : Smoking Prevalence in Japan by gender and by overall 
 
Note: Data for overall adult population was only available starting from year 2001. 
Source: Based on Japan Smoking Rate Survey conducted by Japan Tobacco Inc..  
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1.2.2 Tobacco Pricing in Japan 
Comparing to other consumer goods, tobacco has a more complex pricing policy rather than 
merely depending on market equilibrium and companies’ profit margin target. Tobacco product 
prices are heavily influenced by governments via tobacco taxes, price regulations (i.e. minimum 
price law) and restriction on price-related marketing. Also, tobacco markets are highly concentrated 
and tobacco taxes are generally over-shifted to consumers, i.e. the price to consumer is raised more 
than the increase of excise tax (Hanson and Sullivan, 2009; Sullivan and Dutkowsky, 2012). 
Therefore, tax raises would most likely lead to increase in price charged to consumers. 
 
Most countries implement measures to keep cigarette price high and reduce the 
affordability, by imposing high tax rate and comprehensive tax structure on excise on tobacco. Also, 
there are countries that implemented minimum price law for cigarette price, such as Malaysia. 
Minimum price law was originally passed to protect small retailers from price war with large 
players, but now it mainly serves as a measure to curb tobacco consumption. 
 
Interestingly, in Japan, cigarette price increase needs to be approved by Ministry of Finance 
and Ministry has requested major tobacco companies to cap their price increase to maintain the 
affordability of cigarettes. Generally, cigarette price hike is only allowed when taxes are being raised 
as the Japan government worries that costlier cigarette might dampen consumption and eventually 
tax revenue. Also, the largest tobacco company in Japan – Japan Tobacco Inc. is partly owned by the 
Japan’s government. On top of the more than JPY 2 trillion worth of tobacco tax revenue, Japan 
government has also received tens of billions of yen every year in the form of dividend from Japan 
Tobacco Inc. (Ito, 2015). It is not hard to picture the conflict of interest that could largely explain the 
lenient anti-smoking regulations in Japan.  
 
Since late 1980s, the tobacco price in Japan had stay stagnant for a decade until the 
implementation of tobacco tax in 1998, as shown in Figure 2 below. Since then, there were only 
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three times of tobacco tax/price increases, in July 2003, July 2006 and October 2010. Taking the 
most popular brand of cigarette in Japan – Mevius (previously known as Mild Seven) as an example, 
the price of a pack of 20 has increased by 8% in 2003 (from JPY 250 to JPY 270); 11% increase in 
2006 (to JPY 300) and 37% increase in 2010 (to JPY 410) (Tabuchi et al., 2016). Over the past 35 
years (from 1980 to 2015), the cigarette price in Japan has increased around 60% which is 
considered minimal, compared to Australia where cigarette price has increased by almost 500% 
during the same period4.  
 
Figure 2 : Tobacco Price Index in Japan (with the price in 2015 as base) 
 
Source: Statistics Bureau of Japan 
 
1.2.3 Tobacco Control Measures in Japan 
Japan’s anti-smoking measures are lagging far behind global standard, especially among 
developed countries. Japan is given the lowest band of rating by WHO for its effort in preventing 
passive smoking (AFP-JIJI, 2017). 
 
																																																								
4 Taking a pack of Winfield 25s, a popular Australian brand, as an example. The price after adjusted 
for inflation was AUD 4.45 in 1980 and AUD 22.13 in 2015. 
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Smoking indoor is rather pertinent in Japan where most restaurants allow indoor smoking 
with limited restrictions, i.e. designated smoking area and designated time where indoor smoking is 
allowed, mostly dinner till late. Approaching to 2020 Tokyo Olympics and Paralympics, this topic 
has become more widely discussed and Tokyo Olympics is even criticized to be the unhealthiest 
Olympics due to this reason. In regards to this issue, health ministry of Japan has taken measures to 
tighten the rules and issued a draft in early March 2017 to ban indoor smoking in all public facilities. 
However, it has later added exceptions to allow partial bans with separated smoking rooms in 
offices, theatres, restaurants and bars, and exempted small bars less than 30 sq. meters from the ban, 
as a result of succumbing to the strong opposition from Liberal Democratic Party which deemed to 
have strong ties to the tobacco and restaurant industries (Aoki, 2017). Japan government is criticized 
to be “weak-kneed” at implementing anti-smoking measures due to government’s stake in the largest 
tobacco company in Japan, Japan Tobacco, which is still one-third owned by Ministry of Finance 
Japan (The Associated Press, 2017).  
 
Cigarette package serves as an important channel to convey messages to smokers. Tobacco 
companies have been spending generously on package design as a significant part of branding and 
marketing. While, regulators have also made use of cigarette pack as an effective channel to directly 
increase smoker’s awareness on health risks associated smoking. Thus, health warning on cigarette 
pack is one of the widely adopted anti-smoking measures. WHO has recommended that health 
warning should be in the form of graphic and covers 50% or more of the principle display area of a 
cigarette pack. Japan is very lenient with the implementation of such measure. Comparing to the best 
practice for tobacco product packaging as adopted in Australia where cigarettes are packed in 
standardized plain package with 83% of package covered with graphic health warning, Japan only 
requires 30% of the package to be covered with health warning and health warning is in the form of 
text.  
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Looking at another building block of tobacco control measures – advertising, promotion and 
sponsorship ban, while there are limited legislative restrictions on this in Japan, tobacco companies 
in Japan have voluntarily refrained from advertising tobacco products on television, radio and 
magazines. However, Japan Tobacco’s advertisements on smoking etiquette are often spotted on 
television and advertisement banners in trains and radio (see Exhibit 1). Though tobacco product is 
not shown and promoted in the advertisements, it is criticized that it is “essentially advertising 
disguised as a public service announcement” and is in violation with WHO’s Framework 
Convention on Tobacco Control which Japan is a member of (Ito, 2015). Also, Japan Tobacco is 
actively publicizing itself through sports event sponsorship such as women’s World Cup volleyball 
tournament. Not only its logo was on Japan national team uniforms, it was also showing on court-
side digital billboards, TV ads and souvenir packages handed out to audiences at the stadium, 
including schoolgirls, mothers and children (Johnson, 2011).  
 
While many developed countries have already banned point-of-sales marketing, i.e. displays 
of products and brand communications at retail point-of sales locations, in order to limit consumer’s 
exposure to brand and products information, Japan does not have any limitation on this part. Huge 
posters of newly launched cigarettes and fancy advertising displays are seen in most convenient 
stores, the most common distribution channel for cigarettes in Japan. In addition, tobacco vending 
machines are easily spotted on the streets of cities in Japan. These vending machines are also heavily 
used as advertising channels with the entire display area of the machines mostly covered with 
tobacco product and brand information (see Exhibit 2). Also, it is not until 2008 that Japan 
government has implemented the requirement of an age-verification card “taspo” to purchase 
cigarette from the vending machines. It has caused inconvenience to smokers, who then switched to 
buying from convenience stores instead (Hays, 2013).  
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2.0 LITERATURE REVIEW 
There are numerous tobacco control policies proposed to curb cigarette consumption and 
the most successful approach should be a combination of these policies. Among them, higher taxes 
which translate to higher price and smoke-free legislations appear to have a significant impact on 
smoking rates (Levy, Chaloupka and Gitchell, 2004). Thus, the current study will focus on these two 
factors. 
 
2.1 Impact of Price 
Cigarette pricing is a complicated mix of tax policy by government, minimum price law (if 
exists) and market concentration. Increasing tax and price is recognized as the single most cost-
effective measure of tobacco control (ITC Project, 2014) as it would effectively curb consumption 
by pushing cigarette price higher and at the same time a good tax revenue source for government.  
 
Due to the addictive nature of cigarette, demand for cigarette is not as elastic as demand for 
many other consumer products. However, researches have consistently shown that increases in 
cigarette price bring about moderate decline in cigarette consumptions. Price hike impacts cigarette 
consumptions in two ways: it reduces smoking prevalence as smokers who ceased smoking increases 
(i.e. “cessation”) and people who pick up smoking reduces (i.e. “initiation”) especially younger 
people; and it also makes smokers reduce consumption volume by smoking less sticks (International 
Agency for Research on Cancer, 2011). 
 
In order to take in account of the addiction nature of cigarette, recent studies on impact of 
price on consumptions of cigarettes deploy different models than the studies for most other 
consumer goods. There are three types of models commonly used: imperfectly rational addiction 
model, myopic addiction model and rational addiction model.  
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As suggested by its name, imperfectly rational addiction model assumes that though the 
rational part of a person understands the harm of smoking and monetary costs of smoking, the 
irrational and wayward part of that person that finds smoking pleasurable often deters him/her from 
quitting smoking. Proponents of this model believe that due to the time-inconsistent behavior 
assumed in this model, cigarette consumptions would fall sharply following price increases, but 
would bounce back again with time (Scollo and Winstanley, 2012).  
 
Another model often used is myopic addiction model – it assumes that while price would 
affect initiations of smoking, but once addiction is established, the short-sighted addicted smokers 
tend to ignore or underestimate the future costs (both monetary and health-related) of smoking. 
Thus, myopic addiction theorists hypothesize that there is a negative correlation between price and 
consumption, i.e. increase in price would lead to decrease in consumption and vice-versa, but the 
effect of price increase would be much smaller than effect of price decrease (Scollo and Winstanley, 
2012).  
 
Lastly, in contrast, the rational addiction model proposes that even addicted smokers do 
consider past, current and future factors when making current consumption decisions (Chaloupka, 
1991). This model assumes that addicted smokers make a rational choice after considering the 
current factors, like pleasure of current smoking and current costs of smoking, and future factors, 
like the unpleasantness of quitting smoking, costs of continued smoking and the long-term costs on 
health. For example, Becker and Murphy (1990) have found out that current consumption of an 
addictive goods does not only depends on current price but also impacted by the past and predicted 
future prices.  
 
Research shows that price increases are highly effective in reducing demand and its impact 
differs among countries of different income levels. It has a larger impact on low- and middle-income 
countries - on average 10% increase in price will reduce consumption by about 8%; while the impact 
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is lesser in high-income countries - on average 10% increase in price will reduce consumption by 
about 4% (The World Bank, 1999). This is reasonable as people with lower income tend to be more 
price-sensitive. Though, later research has shown a slightly different result where the price elasticity 
for low- and middle-income to be ranging from 2% to 8% for 10% increase in price (International 
Agency for Research on Cancer, 2011). Nonetheless, price increase still has a significant impact on 
consumption. On another hand, researchers have suggested that on top of the absolute changes in 
price, affordability is an important factor affecting cigarette consumptions. In a study examining 
changes in affordability instead of changes in price, it concluded that developing and developed 
countries both responded similarly in the level of sensitivity (Blecher and Walbeek, 2004).  
 
Country-specific studies have indicated different levels of price elasticity by countries and 
regions. Forster and Jones (2000)’s paper on the impact of tobacco taxes in starting and quitting 
smoking in Britain estimated the price elasticity on quitting to be ranging from -0.40 to -0.63. 
Similarly, a more recent study on all the 52 countries of the European region found out that a 10% 
increase in cigarette price leads to decreases of, on average, 5% to 7% in consumption (Gallus et al., 
2006).  On the other hand, a Japan-specific research has studied the impact of significant price hike 
in October 2010 by comparing cessation rates from 2007 to 2010. Results show that price increase 
has significant negative impact on cessation rates especially on heavy smokers (i.e. smoke more than 
11 sticks per day), where overall cessation rates increased from 3.7% to 10.7% for men and from 
9.9% to 16.3% for women (Tabuchi et al., 2015). 
 
Besides, price increased have different magnitude of impact across demographic groups. 
Firstly, the impact varies by ages and young adults tend to be more responsive to price increase than 
older adults and therefore price hike would be particularly effective on younger generation (The 
World Bank, 1999). Gallet and List (2003) have quantified the difference and found quite varied 
price elasticity for teenagers (-1.43), young adults (-0.76) and adults (-0.32). This could be explained 
by not only the relatively lower income of younger persons, it could also be attributed to the shorter 
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smoking-history of younger persons and thus easier for them to quit smoking (Lewit, Coate and 
Grossman, 1981; Chaloupka and Wechsler, 1997). Also, the rational addiction model suggests that 
younger people are less bothered by information about long-term effects and relatively more 
responsive to immediate price changes (Scollo and Winstanley, 2012). On the other hand, smoking 
prevalence has always been higher among males compared to females and several studies have tried 
to find out whether the price sensitivity differs by genders. Gallet and List (2003) found that the 
average price sensitivity was lower for women at -0.34, comparing to men which price sensitivity 
was at -0.5. However, more recent studies are generally not able to prove gender differences in price 
sensitivity (Scollo and Winstanley, 2012).  
 
Another important impact of price increase via tax is that it has the greatest potential in 
reducing socioeconomic inequalities in smoking, among other anti-smoking measures (Townsend, 
1996; Hill et al., 2013). Smoking prevalence differs across socioeconomic status wherein significant 
decline in smoking rate is observed in higher socioeconomic group while smoking remains pertinent 
among lower socioeconomic group. Jarvis and Wardle (2005) have found that cigarette consumption 
is noticeably lower among individuals from higher socioeconomic group, i.e. those who have a job 
and belong to a higher class of occupational class, live in a better environment (better housing) and 
own cars. This would lead to inequalities in overall health status of the society. Price increase is 
likely curb this inequality as it has greater impact on low-income smokers as compared to high-
income groups which are less price-sensitive (Dunlop et al., 2011). A study based on Australian 
population survey data proved that there is a strong negative correlation between tobacco price and 
smoking prevalence and a significantly stronger correlation was observed in the low-income group - 
one Australian dollar increase in price is associated with a decline in smoking prevalence by 2.6% 
among low-income group, 0.3% among middle-income group and 0.2% among high-income group 
(Siahpush et al., 2009). 
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Though most past studies have proven that tobacco price increase has a negative impact on 
the number of cigarette smoked, it might not necessarily achieve the expected social health benefit. 
Adda and Cornaglia (2004), using the data of quantity of cigarettes smoked and a measure of 
nicotine intake obtained from blood or saliva samples, have found out an interesting discovery that 
the decrease in number of cigarette smoked does not have effect on nicotine consumption, because 
“smokers compensate by smoking each cigarette more intensively”.  
 
While there are numerous debates and limitations on the methodologies in studies on impact 
of cigarette price on consumptions, it is undoubtedly that price does exert significant impact on 
tobacco consumptions. It is evident that large increase in price would have much more apparent and 
more significant negative impacts on cigarette consumptions compared to implementation of most 
other tobacco control regulations (International Agency for Research on Cancer, 2011). 
 
2.2 Impact of Indoor Smoking Ban 
Guideline from World Health Organization Framework Convention describes that total 
elimination of smoking and tobacco smoke in a particular space or environment is required to create 
100% smoke free environment and effectively provide protection from exposure to tobacco smoke. 
Approaches other than 100% smoke free environments, which are often adopted in Japan such as the 
use of designated smoking area, ventilation and air filtration, are said to be ineffective on protection 
from exposure to tobacco smoke (WHO, 2007). In order to ensure all people are protected from 
exposure to tobacco smoke, such smoking ban should be implemented in all indoor workplaces and 
indoor public areas (including public transport). There are near to 50 countries that have adopted 
blanket bans on smoking as of May 2017. 
 
Intuitively, smoking bans such as at workplaces, public transport and other public places 
would reduce cigarette consumptions as people have lesser opportunities to smoke for prolonged 
periods and may be encouraged to attempt to cessation. Some smokers might lack self-control to quit 
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smoking but do not acknowledge that; these smokers would not proactively demand for self-control 
device but benefit from smoking restrictions put in place by government. Thus, bans on smoking in 
public and workplaces might be beneficial for smokers who wish to quit smoking but lack self-
control to do it as well as non-smokers (Sloan and Wang, 2008). As concluded by Gul and 
Pesendorfer (2007), effective control policies reduce consumer choice by decreasing the availability 
of the good or make it more difficult to consume. Though, the decrease in cigarette consumed due to 
such restrictions might be compensated by smokers increasing their smoking rate at other times or at 
places where smoking is allowed (Chapman et al., 1999). 
 
The impact of indoor smoking ban is often studied across different regions. A research on 
the impact of state-level indoor smoking bans on smoking prevalence in the United States shows that 
a comprehensive indoor smoking ban contributed to 2.35% to 3.29% average reduction in smoking 
prevalence (Carton et al., 2015). Another successful example was demonstrated by implementation 
of smoke-free law implemented in Ireland in March 2004. The law has led to drastic decline in 
reported smoking in all public places and contributed to smoking cessation as 80% among Irish 
smokers who had quit after implementation of the law reported that the law helped them quit and 
88% of them report that the law helped them stay quit (Fong et al., 2006). Also, Fichtenberg and 
Glantz (2002) have quantified the impact of smoke-free workplaces on cigarette consumption in the 
United States, Australia, Canada and Germany, and found that that combination of the effects of 
reduced prevalence and lower consumption per smoker brings about 29% reduction in total cigarette 
consumption. 
 
On the other hand, some studies presented a contradictory result that suggest workplace 
smoking bans did not bring about changes in smoking prevalence over long term. Owen and Borland 
(1997) noticed that there is no change in smoking prevalence over the period from six months to two 
years after the bans were implemented in Australia. An explanation for this is due to compensatory 
smoking such as increased smoking during work breaks and before work to raise nicotine levels to 
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prepare for not being able to smoke during work until next work break. The effect of workplace 
smoking bans may also be influenced by factors like ease of finding outdoor places to smoke, 
companies’ policies on staffs taking “cigarette break” and support provided to encourage smoker to 
not smoke while at work (Chapman et al., 1999). Therefore, perhaps additional efforts are required 
to discourage compensatory smoking in order to fully yield the effect of indoor smoking bans. Also, 
studies show that smoke-free workplace law leads to reduction in cigarette consumption per smoker 
by 2-8% with the effect eroding over time. This is because smokers who most cut down on their 
consumption may cease smoking and fall out of the studies’ sample group; in other words, the 
sample group would be misrepresented by heavy smokers that boost up the consumption volume in 
the studies (Levy and Friend, 2003). 
  
Besides, indoor smoking ban appears to be particularly effective to certain demographic 
populations. Specifically, indoor bans in bars may have a significant impact on smoking prevalence 
of certain subpopulations, such as young, female, low-income and binge drinking individuals 
(Carton et al., 2015).  This provides an interesting insight that indoor smoking ban would create the 
inconvenience for smokers and thus reduce smoking prevalence. It is especially apparent for 
smokers who frequently smoke at certain environment, for example while drinking at a bar. This is 
further explained by a study conducted on the impact of of a city-wide indoor smoking ban on 
smoking behavior across young college students of University of Texas at Austin. As almost one-
third of college students report recent cigarette use as “social smoking”, it was not surprising that 
smoking frequency and cigarette quantity declined after the ban, probably because such ban would 
effectively reduce the number of social opportunities to smoke (Cance, Talley and Fromme, 2016). 
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3.0 METHODOLOGY 
There are two questions examined in the current study. First, what would the impact of 
cigarette price changes have on cigarette consumption, comparing Japan with other developed 
countries. Secondly, what would the impact of another variable – indoor smoking ban have on 
cigarette consumption, comparing time periods with ban and without ban. 
 
3.1 Countries Selection 
Japan has one of the most lenient tobacco control regulation among developed countries and 
it would be interesting to study the differences in responsiveness to price increase between Japan and 
other developed countries. Even though developed countries should have relatively higher awareness 
of health risk associated with smoking, the smoking prevalence differs mainly due to attitude of 
governments and regulations. Thus, the current study would compare five developed countries 
including Japan with different degree of strictness on anti-smoking measures. The countries covered 
in this study are Japan, Australia, Canada, Germany and United Kingdom. These countries are 
selected from a spectrum of strictness; where Australia represents the strictest while Japan as the 
most lenient and smoking-tolerant country. These countries are classified as high-income countries 
according to the World Bank’s list economies as of June 2017 (World Bank, 2017).  
 
The degree strictness of anti-smoking measures is assessed based on compliance with WHO 
Framework Convention on Tobacco Control (“WHO FCTC”) (2003). WHO FCTC is an 
international treaty stipulated by WHO which provides a framework for tobacco control measures on 
reducing tobacco consumption and exposure to tobacco smoke. It provides a comprehensive list of 
measures relating to the reduction of demand for tobacco as follows: 
 
1. Price and tax measures  
The Framework recognizes price and tax measures as an effective and important way to 
reduce demand of tobacco across demographic segments and particularly young persons. It 
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suggests that tax policies and price policies could be implemented with aim to reduce 
tobacco demand and also restriction on sales or importations of duty- and tax-free tobacco 
products by international travelers.    
 
2. Protection from exposure to tobacco smoke 
The Framework suggests that implementation of effective legislative, executive and 
administrative measures to provide protection from exposure to tobacco smoke in indoor 
workplaces, public transport, indoor public places and other public places. In brief, 
implementation of indoor smoking ban at public places.  
 
3. Regulation of the contents of tobacco products 
The Framework proposes guidelines for testing and measuring the contents and emissions 
of tobacco products and also regulations of these contents and emissions. For example, 
Canada’s Tobacco Act prohibits the use of additives such as flavors in cigars and cigarettes 
which contributes to making these products more appealing to youth. 
 
4. Regulation of tobacco product disclosures 
The Framework suggests that legislative should be in place to require tobacco product 
manufacturers and importers to disclose to government authority information about the 
contents and emission of tobacco product. Furthermore, public disclosure of information 
about the toxic constituents of tobacco product and its emission should be made. 
 
5. Packaging and labelling of tobacco products 
There are several measures on packaging proposed by the Framework. First, it prohibits the 
use of any indicators (e.g. terms, descriptors, figurative etc.) that might create a false 
impression that a particular tobacco product is less harmful. For example, the use of terms 
such as “low tar”, “light” and “mild”. Secondly, it suggests that health warnings should be 
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displayed on the package and the health warning should be in the form of graphic and 
covers 50% or more of the principle display area of a package. Additionally, information on 
the constituents and emission of the tobacco product should also be disclosed on the 
package. 
 
6. Education, communication, training and public awareness 
As the title suggests, effective and comprehensive education and public awareness programs 
should be promoted to raise public’s awareness on the health risks associated with smoking 
and exposure to tobacco smoke.  
 
7. Tobacco advertising, promotion and sponsorship 
The Framework suggests that country should implement a comprehensive ban on tobacco 
advertising, promotion and sponsorship. This includes ban on advertising, promotion and 
sponsorship on radio, television, print media and other media such as internet. Also, tobacco 
sponsorship on international events, activities and participants should also be banned.  
 
8. Demand reduction measures concerning tobacco dependence and cessation 
Lastly, the Framework proposes that country should implement effective measures to 
promote cessation of tobacco use and adequate treatment for tobacco dependence. For 
example, implementations of effective programs to promote cessation in places like 
educational institutions, workplace and sporting environment. Also, diagnosis and treatment 
of tobacco dependence should be included in national health and education programs. 
 
After examining the countries’ compliance with the above proposals suggested by WHO 
FCTC (see Table 1 below), Australia, United Kingdom and Canada fall under the spectrum of strict 
anti-smoking countries, with Australia has the strictest tobacco control policies, followed by United 
Kingdom and Canada. On the other hand, Germany and Japan fall under the lenient range, with 
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Germany being slightly stricter than Japan. The list of countries from least strict to strictest anti-
smoking measures is as illustrated by Figure 3 below. 
 
Figure 3 : Ranking of countries from least strict to strictest anti-smoking measures 
Least Strict Japan 
    Germany 
    Canada 
    United Kingdom 
    Strictest Australia 
 
Table 1 : Compliance with WHO FCTC Tobacco Control Measures 
 Australia UK Canada Germany Japan 
Excise tax as a % of price 60% 62% 70% 77% 64.4% 
Approximated price of one 
package of Marlboro cigarettes1 
AUD 27 
(USD 20) 
GDP 9 
(USD 12) 
CAD 12 
(USD 9) 
EUR 6 
(USD 7) 
JPY 451 
(USD 4) 
Protection from exposure to 
tobacco smoke 
Yes with 
very limited 
exemptions 
Yes with 
very limited 
exemptions 
Yes with 
very limited 
exemptions 
Partial No 
Regulation of the contents of 
tobacco products 
Partial Partial Yes Yes No 
Regulation of tobacco product 
disclosures 
Yes Yes No Yes Yes 
Packaging and labelling of 
tobacco products: 
     
Health Warning Graphic Graphic Graphic Text Text 
% covered 83% 48% 75% 35% 30% 
Plain pack Yes Yes2 No No No 
Education, communication, 
training and public awareness 
Yes Yes Yes Yes Yes 
Tobacco advertising, promotion 
and sponsorship ban 
Yes Yes Yes with 
very few 
exceptions3 
No with 
some 
restrictions 
No with 
some 
restrictions 
Demand reduction measures 
concerning tobacco dependence 
and cessation 
Yes Yes Yes Yes Yes 
 
1 This is the price estimated based on price points collected at the capital of the country. There might be 
variances in prices among regions within the country.  
Source: http://www.expatistan.com/price/cigarettes/ 
2 Implemented on 20th May 2016. However, companies are given 12-month grace period to sell of the old 
packs and bring in standardized packaging. 
3 Advertising and promotions are allowed only at locations that sign in adult only and via publications 
provided by mail to a named adult. 
Note: The other information is collected from the report submitted to WHO FCTC by individual country. 
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3.1.1 Smoking Prevalence and Anti-Smoking Environment in Comparison Countries 
Australia 
The smoking prevalence in Australia is one of the lowest in the world, parallel with Iceland, 
with 16.7% of the male adults smoked in 2015. The rate is low even compared to high-income 
countries’ average smoking rate of 27.6%. This could be reflecting the strict anti-smoking laws in 
Australia. It has some of the toughest tobacco control measures in the world. Firstly, cigarette price 
in Australia is one of the most expensive in the world; a packet of Marlboro 20s costs around USD 
20. Cigarette retail prices were quite stagnant before the 1990s and it was not until mid-1990s that 
cigarette prices hiked significantly following the very large increase in state business franchise fees 
on tobacco and excise duty. Subsequently, the hike in excise and customs duty in 2010 (by 25%) and 
2013-2015 (by 12.5% annually) have further drove up cigarette prices. Cigarette prices have 
increased by almost 500% from 1990s to 2016, after adjusted for inflation. Secondly, Australia has 
in place strict and comprehensive smoking restrictions where smoking is not allowed in all indoor 
public places and restaurants and also extended to vehicles with children. Also, Australia is the first 
country implemented plain package in 2012 to make cigarette less appealing, especially to children 
and young people.   
 
Canada 
Canada is another country with one of the lowest smoking rate in the world, recorded 
smoking rate among male adults of 17.7% in 2015. Similar to Australia, the tobacco regulatory 
regime in Canada is one of the most comprehensive in the world. Smoking is prohibited in all indoor 
public places and workplace with very limited exceptions mainly for compassionate reason to allow 
smoking at designated room in group living facilities and palliative care facilities. Smoking in 
specified hotel rooms is also under the exemptions. Also, 75% of cigarette pack in Canada is 
covered with pictorial health warning and misleading packaging and labeling is prohibited, including 
terms like “light” and “mild” and other signs that might mislead consumers to perceive lower harm 
of smoking. Moreover, Canada has in place strict regulations on tobacco product contents and 
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requires tobacco manufacturers to conduct intense testing regimen (WHO, 2005). In 2009, it is the 
first country in the world to ban the use of certain additives, such as flavors like fruits and bubble 
gum, in cigarette that were making cigarettes more attractive to youth. In 2017, the restriction is 
further extended to ban menthol flavoring in cigarettes (Walter, 2017). 
 
United Kingdom 
Smoking rate in United Kingdom is also considered on the low side, among high-income 
countries, with smoking rate among male adults of 19.9% in 2015. From 2000 to 2015, smoking 
prevalence of male adults has decreased from 31.3% to 19.9%, and the largest decrease in observed 
among younger age segment of 18 to 24 years. This could be credited to the high cigarette price and 
comprehensive tobacco control measures. Smoking at enclosed public places and workplace is 
prohibited, including pubs, member clubs, cafes and restaurants. Followed suit with Australia, two 
nations in United Kingdom, England and Wales, have also prohibited smoking in private vehicles 
carrying a child in 2015. In 2017, United Kingdom has further strengthened its tobacco control 
regulations where small packs of cigarette (10s and smaller) would be banned and plain standardized 
package would be mandatory. Though, cigarettes companies have 12-month grace period to sell the 
old packs. As an extension to the current bans on some flavored tobacco, like fruit, herbs, candy and 
vanilla, menthol cigarettes would be phased out completely by May 2020 (Burnip, 2017). 
 
Germany 
Among the comparison countries, the smoking prevalence and environment of Germany is 
the closest to Japan. Its smoking rate among male adults was well above the average for high-income 
countries, at 32.4% in 2015. Overall, Germany has some of the most lenient anti-smoking measures 
in Europe. Though, most German states have smoking bans in place, there are many exemptions. 
Most public places have separate smoking rooms and small privately run bars that do not serve food 
are exempted from the ban. Thus, smoke-filled bars are still very common in Berlin and other cities. 
Also, the regulations only require 35% of cigarette packs to be covered with health warning in text-
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form. On top of that, Germany is the only European country that still allows advertising of tobacco 
products on large billboards (Sel, 2016). It is also very easy to spot cigarette vending machines on 
the streets in Germany, making buying cigarettes convenient. 
 
See Exhibit 3 for smoking prevalence for males (% of adults) for these countries as at 2015. 
 
3.2 Data Definition and Selection 
The current study only covers consumption of manufactured cigarettes as its price is more 
determinable and it represents the majority of tobacco consumed. According to International Agency 
for Research on Cancer (2011), approximately 75% of the world tobacco product market is 
contributed by cigarettes. Thus, national annual manufactured cigarette consumption is used as the 
measure for cigarette consumption in the current study and the data is collected from International 
Smoking Statistics by Forey et al. The raw data is presented in million sticks unit and transformed 
into natural logarithm to allow for interpretation of the coefficient as magnitude of impact (Blecher, 
2008). This log transformed consumption data is used as the dependent variable of the regression 
model (“ln(y)”). 
 
On the other hand, the price data is sourced from National Statistics Departments of the 
respective countries. In order to reflect the movements of real price over time period and eliminate 
the effect of foreign exchange, tobacco price index is used as a measure of cigarette price increase in 
the current study. Tobacco price index is prepared by National Statistics Departments as part of the 
process of calculating the consumer price index. Then, net change in tobacco price is computed by 
netting year-over-year change in tobacco price index with year-over-year change in overall 
consumer price index to reflect the “real” movement in tobacco price compared to the price of other 
goods in the country, as shown in the formula below. This net year-over-year change in tobacco 
price index is used as the independent variable for the regression model (“x”). 
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The time periods covered in this analysis differ for each country due to the availability of 
consumption data. The reference group – Japan covers the longest period from 1981 to 2015; 
followed by Australia and Canada which cover from 1981 to 2010; then United Kingdom which 
covers from 1988 to 2014; and lastly Germany which only has data from 1997 to 2015. Thus, in 
total, the analysis has 141 observations (n = 141). As the time period covered for Germany is about 
10 periods lesser than other countries, it might affect the accuracy of the analysis result. 
 
Indoor smoking ban is an important aspect of guidelines on measure for protection from 
tobacco smoke. Approaches other 100% smoke free environment, such as engineering approaches 
like separate ventilation and the use of designated smoking areas, are in effective in providing 
protection from tobacco smoke (WHO, 2007). It proposes that effective legislation is required to 
ensure all indoor workplaces and indoor public places to be smoke free. Among the five countries 
studied in the current study, only United Kingdom has implemented complete ban on indoor 
smoking at all indoor workplaces and indoor public places. Australia and Canada have implemented 
comprehensive ban on indoor smoking with only very few exemptions. On the other hand, for the 
countries with lenient anti-smoking environment, only partial restrictions on indoor smoking are in 
place in Germany; while there is no restriction at all in Japan. Refer to Exhibit 4 for detailed 
description of the indoor smoking ban legislation for each country. The time periods when the ban is 
in place are used as the data for indoor smoking ban dummy variable for the regression analysis. For 
Australia, United Kingdom and Canada, smoke-free legislation is enforced by local authorities and 
thus the years of implementation of ban varied by region. However, as the periods when the ban was 
implemented do not differ too drastically between regions, the year when most regions have 
Tobacco Price Index in Year n-1
Consumer Price Index in Year n-1
( )
)
x = x 100%
 - ( x 100%Consumer Price Index in Year n – Consumer Price Index in Year n-1
Tobacco Price Index in Year n – Tobacco Price Index in Year n-1
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implemented the ban is used as the year for the country in the analysis (1994 for Australia, 2006 for 
Canada and 2007 for United Kingdom).  
 
3.3 Hypothesizes and Econometric Models 
Two hypothesizes are formed and a regression model is constructed for each hypothesis. 
 
3.3.1 Hypothesis I – Impact of Price 
H1: Cigarette price has a negative association with cigarette consumption and the stricter the 
degree of anti-smoking measure of a country, the stronger the negative correlation is. 
 
Thus, in accordance to the degree of strictness shown in the section 3.1, with Japan as a 
baseline, Australia should have the strongest negative correlation, followed by United Kingdom, 
Canada and lastly Germany. Past study has shown that awareness of harms of smoking increases 
significantly on cessation motivation and the probability of cessation (Ross et al., 2011). Therefore, 
a country with stricter anti-smoking environment is expected to be more responsive to tobacco price 
increase because the people are more aware of the health risk associated with smoking, directly from 
anti-smoking campaigns and indirectly from the not smoker-friendly surroundings. Also, the graphic 
health warnings on tobacco packages in Australia, United Kingdom and Canada serve as an effective 
communication channel to increase awareness of harm of smoking and can promote smoking 
cessation (Hammond, 2011). Thus, it is reasonable to expect a stronger negative impact on cigarette 
consumption to be observed in Australia, United Kingdom and Canada. 
 
The analysis method used is multiple regression with dependent variable (“ln(y)”) being 
Log of Annual Consumption of Cigarette (in million sticks) and independent variable (“x”) being 
Net Year-over-Year Change in Cigarette Price Index over Change in Overall Consumer Price Index 
(“CPI”). Dummy variables are created for each country in order to examine the impact for individual 
country, with Japan being the reference group. 
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The regression model (“Model I”) is as formalized by the equation below: 
 
ln(y) = β0 + β1x + δ1D(Australia) + δ2D(Germany) + δ3D(UK) + δ4D(Canada) + u 
 
Where y represents Annual Cigarette Consumption (in million sticks), x represents Net 
Year-over-Year Change in Cigarette Price Index over Change in Overall Consumer Price Index, 
D(Australia), D(Germany), D(UK) and D(Canada) represent the dummy variables for individual 
country. The analysis is done at significance level of 5%. 
 
3.3.2 Hypothesis II – Impact of Indoor Smoking Ban 
H2: Existence of indoor smoking ban has a negative impact on cigarette consumption. 
 
Hypothesis II is to examine the impact of implementation of indoor smoking ban on top of 
the price impact. Indoor smoking ban is expected to have a negative impact on cigarette 
consumption because it creates inconveniences and reduces the opportunities for smokers to smoke 
and consequently increase their attempt to quit (Chapman et al., 1999; Fong et al., 2006; Carton et 
al., 2015). 
 
Consistent with Hypothesis I, a multiple regression model is constructed with dependent 
variable (“ln(y)”) being Log of Annual Consumption of Cigarette (in million sticks) and independent 
variable (“x”) being Net Year-over-Year Change in Cigarette Price Index over Change in Overall 
Consumer Price Index. Dummy variables are created for each country with Japan being the reference 
group. On top of this, additional dummy variable for implementation of ban on indoor smoking is 
created.  
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The regression model (“Model II-i”) is as formalized by the equation below: 
 
ln(y) = β0 + β1x + δ1D(Australia) + δ2D(Germany) + δ3D(UK) + δ4D(Canada) + 
δ5D(IndoorSmokingBan) + u 
 
Where y represents Annual Cigarette Consumption (in million sticks), x represents Net 
Year-over-Year Change in Cigarette Price Index over Change in Overall Consumer Price Index, 
D(Australia), D(Germany), D(UK) and D(Canada) represent the dummy variables for individual 
country and D(IndoorSmokingBan) represents the dummy variable for implementation of indoor 
smoking ban. The analysis is done at significance level of 5%. 
 
An extension from this model is performed to examine the magnitude of indoor smoking 
ban in each country with ban comparing to without ban in those countries. Interaction terms between 
country dummy and smoking ban dummy are added to the regression analysis to compare the 
magnitude of impact of smoking ban in Australia, Canada and United Kingdom with no ban in 
place.  
The regression model (“Model II-ii”) is as formalized by the equation below: 
 
ln(y) = β0 + β1x + δ1D(Australia) + δ2D(Germany) + δ3D(UK) + δ4D(Canada) +  
δ5D(Australia x IndoorSmokingBan) + δ6D(UK x IndoorSmokingBan) +  
δ7D(Canada x IndoorSmokingBan) + u 
 
Where y and x represent the same variable as Model II-i as mentioned above, D(Australia), 
D(Germany), D(UK) and D(Canada) represent the dummy variables for individual country and 
D(Australia x IndoorSmokingBan), D(UK x IndoorSmokingBan and D(Canada x IndoorSmokingBan) 
represent the interaction terms for indoor smoking ban in each individual country. The analysis is 
done at significance level of 5%. 
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4.0 RESULTS AND DISCUSSIONS 
4.1 Model I – Impact of Price 
Table 2 below summarizes the results of the regression analysis of net change in tobacco 
price index on annual cigarette consumption for Model I stipulated in section 3.3.1. As the p-values 
are < 0.05, the results are statistically significant.  
 
Table 2 : Model I – Results for Impact of Price 
 
 
The coefficients for net change in tobacco price index and all country dummy variables are 
negative at significant level of 5%. As expected, increase in in price has a negative impact on 
tobacco consumption. The overall coefficient for net change in tobacco price index is -0.840 which 
means for a 10% increase in net change in tobacco price index, cigarette consumption has dropped 
by 8.4%. This impact is higher than the result from older study that approximates a 10% increase in 
price would lead to 4% decrease in consumption for high-income countries (The World Bank, 1999). 
However, the past study is dated about 18 years ago and the downward trend in smoking prevalence 
has been accelerated in recent decade. This is reflecting the growing health consciousness and 
awareness of smoking harms over the decades. The perceptions on smokers have changed drastically 
over the past 50 years, shifting from associating smoking with higher social status groups to 
increasingly concentrated among lower status groups (Department of Health and Human Services 
Model 1 - Impact of Price
ln(y) = Log of Annual Consumption of Cigarette (in million sticks)
Coefficient P-value
Net Change in Tobacco Price Index -0.840 0.000
Australia -0.972 0.000
Canada -0.811 0.000
United Kingdom -0.593 0.000
Germany -0.429 0.000
Intercept 5.462 0.000
At significance level of 5%.
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(DHHS), 2001). Thus, it might explain why people are more sensitive to price during the period of 
the current study.  
 
When comparing across countries, all country dummies show negative coefficients which 
means that all countries show a stronger negative impact of net change in tobacco price index than 
Japan. Australia dummy is showing the largest negative coefficient (-0.972), followed by Canada 
dummy (-0.811), United Kingdom dummy (-0.593) and lastly Germany dummy (-0.429). This 
indicates that when compared to Japan, the magnitude of negative impact of tobacco price increase 
is the strongest in Australia, followed by Canada, United Kingdom and Germany. The result is 
consistent with Hypothesis I stipulated in section 3.3.1, except that the ranking between Canada and 
United Kingdom is inverted as it was expected that the ranking of countries with correlations from 
strongest to weakest should be Australia, United Kingdom, Canada and Germany, accordingly to the 
level of strictness in anti-smoking environment. 
 
As mentioned in the hypothesis formulation description, the stricter a country is on tobacco 
control, the more elastic it is on cigarette demand because there are more educational 
communications on the harms of smoking and the people are more aware of it (Fallahi, Nor and Bui, 
2015). For the twist between Canada and United Kingdom, it could be because Canada has started 
strong anti-smoking measures much earlier than United Kingdom. For example, it has implemented 
pictorial health warnings on tobacco packages as early as 2001 while United Kingdom only started 
such policy in 2008. Therefore, during majority of the periods covered in the current study, Canada 
had a stricter anti-smoking environment than United Kingdom. A survey conducted in 2002 
confirmed that Canada had a higher level of awareness of health risks associated with smoking than 
United Kingdom (Siahpush et al., 2006).  
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4.2 Model II – Impact of Indoor Smoking Ban 
Model II-i Impact of Indoor Smoking Ban 
Table 3 summarizes the results of the regression analysis of net change in tobacco price 
index on annual cigarette consumption for Model II-i stipulated in section 3.3.2 where indoor 
smoking ban dummy variable is added to the regression model. As the p-values are < 0.05, the 
results are statistically significant.  
 
Table 3 : Model II-i – Results for Impact of Indoor Smoking Ban 
 
Consistent with Model I, coefficients for net change in tobacco price index, all country 
dummies and indoor smoking ban dummy are negative at significance level of 5%. This indicates 
that, same as cigarette price, indoor smoking ban has a negative impact on tobacco consumption. 
Though, in this model, the coefficient for change in tobacco price has dropped to -0.561 as compared 
to -0.840 in Model I. This signifies that when the impact of indoor smoking ban is being examined 
independently, the magnitude of impact of price has decreased. Though, the impact of indoor 
smoking ban is still much smaller than tobacco price. The coefficient of -0.561 for net change in 
tobacco price means for a 10% increase in net change in tobacco price index, cigarette consumption 
is expected to drop by 5.61%; while the coefficient of -0.166 for indoor smoking ban means for the 
existence of indoor smoking ban is associated to 16.6% drop in cigarette consumption compared no 
smoking ban. The magnitude of impact is consistent with results from past studies of smoke-free law 
Model 2 - Impact of Indoor Smoking Ban
ln(y) = Log of Annual Consumption of Cigarette (in million sticks)
Coefficient P-value
Net Change in Tobacco Price Index -0.561 0.001
Australia -0.877 0.000
Canada -0.784 0.000
United Kingdom -0.544 0.000
Germany -0.431 0.000
Indoor Smoking Ban -0.166 0.000
Intercept 5.459 0.000
At significance level of 5%.
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which indicated reductions of between 5 and 20% in consumption (Levy and Friend, 2003). The 
variability may be due to factors like ease of finding outdoor places to smoke, companies’ policies 
on staffs taking “cigarette break” and support provided to encourage smoker to not smoke while at 
work (Chapman et al., 1999). 
 
Looking at the country dummies, there is no change in the ranking of magnitude of impact 
country by country as per Model I (the largest in Australia, followed by Canada, United Kingdom 
and Germany). However, it is worth noticing that the coefficients for Australia, Canada and United 
Kingdom have dropped while the coefficient for Germany has increased, making the gap between 
Germany (country with no smoking ban) and other countries with smoking ban in place smaller. 
This is because indoor smoking ban is one of the key components of anti-smoking regulations. 
Therefore, when indoor smoking ban is assessed as a stand-alone independent variable, the impact of 
overall strictness of anti-smoking environment will be diluted. 
 
Model II-ii Impact of Indoor Smoking Ban in Individual Country 
On the other hand, as an extension of Model II, the following Table 4 summarizes the 
results of the analysis of impact of indoor smoking ban in each country compared to when there is 
no ban in place (“Model II-ii”). 
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Table 4 : Model II-ii – Results for Impact of Indoor Smoking Ban in Individual Country 
 
 
All three interaction terms show negative coefficients and statistically significant, which 
indicate that smoking ban has a stronger negative impact on cigarette consumption in all three 
countries as compared to no smoking ban. The coefficients of interaction terms for the Country x 
Smoking Ban show that the magnitude of negative impact of indoor smoking ban is the smallest in 
Australia (-0.112); while the results are very similar for UK (-0.204) and Canada (-0.207). This 
might be because Australia has implemented indoor smoking ban much earlier than the other two 
countries in 1994, and thus the impact of the ban is diluted over time. On another hand, Canada and 
UK have implemented the ban more than a decade later than Australia, in 2006 and 2007 
respectively, therefore it is reasonable to see a stronger impact of the ban during the period studied. 
 
 
 
 
 
 
Model 3 - Impact of Indoor Smoking Ban by Country
ln(y) = Log of Annual Consumption of Cigarette (in million sticks)
Coefficient P-value
Net Change in Tobacco Price Index -0.591 0.000
Australia -0.908 0.000
Canada -0.777 0.000
United Kingdom -0.532 0.000
Germany -0.431 0.000
Canada x Indoor Smoking Ban -0.207 0.000
United Kingdom x Indoor Smoking Ban -0.204 0.000
Australia x Indoor Smoking Ban -0.112 0.000
Intercept 5.459 0.000
At significance level of 5%.
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5.0 LIMITATIONS AND FUTURE STUDY 
There are several limitations to the study. First, the effects of other tobacco control 
measures, like advertising bans, packaging and labelling restrictions and education campaign, are not 
separated from the impact of price and indoor smoking bans. However, the direct impact might not 
be substantial as past studies have suggested that price and smoke-free legislations to be have most 
significant and direct influence on cigarette consumptions (Levy, Chaloupka and Gitchell, 2004). 
Secondly, this study did not take in account the effect of some factors such as, consumption of illicit 
cigarette and switch to new technology tobacco products such as electronic cigarette (“e-cigarette”) 
and non-combustible cigarette. These two factors would be discussed in detailed below. 
 
5.1 Illicit Tobacco  
Generally, illicit tobacco is defined as cigarettes either grown locally or procured illegally from 
overseas evading the customs duties (FATF, 2012; KPMG, 2017). Illicit tobacco could be 
categorized into three types:  
 
(i) Contrabrand (or known as smuggled genuine), which are cigarettes manufactured and 
sold legally outside of one country but are non-compliant with the local legislations of 
another country and are smuggled into another country; 
(ii) Counterfeit, which are cigarettes illegally manufactured and sold by parties that do not 
own the relevant trademark and intellectual property rights; 
(iii) Cheap Whites (more commonly known as Illicit Whites), which are cigarettes 
manufactured legally in one country but for the sole purpose of smuggling into and 
selling illegally in another country, without the payment of tax (FATF, 2012; KPMG, 
2017; TMA, 2017). 
 
As illicit cigarettes are generally sold below lawful price and not reflected in the price variable 
in the current study, it might distort the estimated association between price and consumption in this 
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study. Undeniably, higher tobacco taxes and prices will create greater incentives for illicit tobacco 
trading (Chaloupka, Yurekli and Fong, 2012). Therefore, it is not surprising to notice that, among 
the five countries studied, Canada, United Kingdom and Australia had the highest illicit cigarette 
share as the cigarette taxes and prices are relatively high in these countries. In 2015, the illicit 
tobacco shares out of total consumption were estimated to be over 20% in Canada, 16% for United 
Kingdom and 14.1% in Australia (Leuprecht, 2016; KPMG, 2017). While, in Germany, 6% out of 
total cigarette consumption was estimated to be illicit (KPMG, 2017). Due to the low cigarette price 
in Japan and difficulties in tax avoidance across national borders as Japan is an island country, 
smuggling of cigarette into Japan is rare and thus illicit cigarette share is expected to be minimal 
(Tabuchi et al., 2016). 
 
However, the accuracy of the estimated illicit tobacco share is questionable as illicit tobacco 
volume is notoriously difficult to estimate due to, as suggested by its name, the illicit nature of it. 
There are critics on one of the sources of the above data (i.e. Project Sun study done by KPMG) that 
the illicit cigarette volume might be overstated as the study was funded by tobacco companies and 
might be presented in the interest of those companies (Gilmore et al., 2013; Stoklosa, 2015). It has 
been widely condemned that tobacco companies overstates illicit tobacco volume, especially shortly 
after implementation of certain tobacco control measure such as tobacco taxes hike and plain 
package, in order to undermine the effect of tobacco control measures.  
 
5.2 Switch to New Technology Tobacco Products 
Another area to take note of is the emerging new technology tobacco products. There are 
several types of new technologies emerging in tobacco industry and the most popular one would be 
electronic cigarette (“e-cigarette”). E-cigarette refers to a handheld device that creates aerosol by 
heating up liquid (typically, but not always, nicotine liquid) and smokers consume through 
inhalation of the aerosol (see Exhibit 5). It is also commonly known as “vape” or “vaping”.  
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E-cigarette was first developed in China in 2004 and introduced to Europe and United 
States between 2006 and 2007. Since then, the market has experienced tremendous growth (see 
Figure 4 below) and it is forecasted that the global market share would grow at a CAGR of 24.33% 
from 2016 and 2020 (PR Newswire, 2016). Among the countries studied in this study, United 
Kingdom is the country with fastest growth in e-cigarette market in Europe, with average annual 
increase in sales of over 70% from 2010 to 2020 (McClean, 2017). In United Kingdom, the size of e-
cigarette market (in terms of number of users) in 2015 was approximated as 20% of the traditional 
tobacco market (EY, 2016). 
 
Figure 4 : Global sales of e-cigarette devices (£bn) and annual growth 
 
Source: Euromonitor, extracted from E-cigarettes: an emerging category by EY (2016) 
 
These new smoking technologies are often developed and labelled as “reduced-harm 
product” and serves as an alternative to traditional smoking. According to Public Health England 
and Royal College of Physicians in United Kingdom, vaping products are 95% safer than 
conventional cigarette and it is also recognized as one of the cessation tools (Royal College of 
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General Practitioners, 2016). However, there is insufficient data yet to examine its long-term effect 
or risks.  
There is another new innovation rising in non-conventional tobacco products - the “heat-
not-burn” tobacco products (see Exhibit 5). Unlike e-cigarette which heats up liquid, these cigarettes 
uses dried tobacco leaves like traditional cigarettes. Instead of burning, a handheld device heats up 
the mini cigarettes made out of dried tobacco leaves and smokers inhale from the cigarette directly. 
These heat-not-burn cigarettes are said to be producing up to 95% fewer chemicals than 
conventional cigarettes and reduced passive smoking as it produces much lesser ashes and smells 
(McClean, 2017). An iconic example of such product is the iQOS produced by Phillip Morris 
International and widely popular in Japan since its introduction into the country in 2014. Within a 
short period of three years’ time, it is estimated to have grown and captured 8.8% share of the 
Japanese tobacco market (Horne, 2017). While globally heat-not-burn tobacco product is still at its 
infant stage, compared to e-cigarettes, but its drastic growth and potential should not be overlooked. 
 
As these products only emerged in recent years, they might not have significant impact on 
the estimated associations in the current study. However, its growth is tremendous and it is a game-
changing disruptive innovation to the traditional tobacco industry. Tobacco companies have since 
spent billions of dollars in developing new ways of smoking and are continuing in doing such. In 
view that the traditional tobacco industry is inevitably declining due to heavy intervention by fiscal 
policies and higher awareness of health risks associated with traditional smoking, the new tobacco 
innovations are viewed as a viable alternative for tobacco companies to sustain their businesses. 
Though currently the regulation and tax policies on such products are still developing, more and 
more countries are imposing restrictions and regulations on it. For example, European Union is 
drafting to impose excise tax on e-cigarettes starting in 2017 (Neslen, 2016). The future market of 
the new tobacco innovations is expected to grow tremendously, despite the uncertainties lying ahead, 
particularly due to regulations and taxation policies. Thus, it triggers high interest to perform 
detailed follow up studies on it and its impact on traditional tobacco market.  
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6.0 CONCLUSION 
This study found that overall coefficient for impact of net change in tobacco price index on 
annual cigarette consumption is -0.840 which means for a 10% increase in net change in tobacco 
price index, cigarette consumption has declined by 8.4%. When comparing across countries, all 
countries (Australia, Germany, United Kingdom and Canada) show stronger negative impact of 
cigarette price than Japan. Australia has the largest negative association between price and 
consumption, followed by Canada, United Kingdom and Germany. Interestingly, this ranking of 
countries is consistent with the degree of strictness in anti-smoking measures of the countries. This 
can be explained as people in stricter anti-smoking environment would have higher awareness of the 
harms of smoking due to education from anti-smoking campaign and also might be deterred by not 
smoker-friendly environment, and thus these smokers are more motivated to reduce smoking when 
price increase.  
 
On the other hand, this study also found that indoor smoking ban has a negative impact on 
tobacco consumption. Though, the impact is still relatively smaller than the impact of tobacco price. 
The existence of indoor smoking ban is associated to 16.6% drop in cigarette consumption compared 
to no smoking ban. Furthermore, when examining the impact of smoking ban in each country 
individually, the results show that the magnitude of negative impact of indoor smoking ban is the 
smallest in Australia while the results are highly similar in Canada and United Kingdom. This might 
be explained by the much earlier adoption of smoking bans by Australia in 1994 compared to 
Canada and United Kingdom that only implemented bans over a decade later, in 2006 and 2007 
respectively. Hence the impact of the bans in Australia might be diluted over time during the period 
studied. 
 
Though tax and price measure deemed to be the most effective measure on curbing cigarette 
consumption, the impact will still depend on the after-tax cigarette price relative to the price of other 
goods in the country and the income level of of the smoking population (Levy, Chaloupka and 
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Gitchell, 2004). The tobacco tax should be periodically revised to reflect the inflation of the country 
or levied as a percent of the wholesale costs. Australia is one of the countries that has implemented 
such policy where tobacco excise rates will be increased twice annually (in March and September) 
based on weekly ordinary time earnings. On top of that, excise rates for tobacco will increase by a 
fixed rate of 12.5% annually for the coming three years, on 1 September 2017, 2018, 2019 and 2020. 
 
Also, as suggested by the current study, the overall anti-smoking environment of the 
country plays an important role in order for price increase to yield higher impact on reducing 
cigarette consumption. The magnitude of impact of price increase was higher in countries with 
stricter tobacco control measure. Therefore, policy-makers should consider all-round anti-smoking 
regulations, from price, smoking ban at certain areas, marketing and branding restrictions, education, 
cessation support and others. Similarly, in order for indoor smoking bans to be more effective in 
reducing tobacco consumption, stricter and comprehensive smoking bans are required. While the 
study supports that indoor smoking bans have a negative impact on tobacco consumption, the effect 
could be weakened by alternatives available. For example, compensatory smoking and availability 
of alternative smoking places. It is quantified that a partial ban is estimated to be 50% less effect 
than a strict smoking ban (Levy, Chaloupka and Gitchell, 2004). 
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APPENDIX 
 
Exhibit 1 : Smoking Etiquette advertisements by Japan Tobacco 
                  
 
 
Exhibit 2 : Point-of-sales marketing examples in Japan 
 
   
Tobacco vending machines in Japan 
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Exhibit 2 : Point-of-sales marketing examples in Japan (cont’d.) 
 
 
Advertising displays at convenience store in Japan 
 
 
Exhibit 3 : Smoking prevalence, males (% of adults), as at 2015 
 
 
Note: “High income” refers to the average rate for all high income countries as stipulated by 
WorldBank. 
Source:	World Health Organization, Global Health Observatory Data Repository 
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Exhibit 4 : Status of Indoor Smoking Ban and year of implementation (as of 2016) 
Country 
Indoor Smoking Ban 
and Year of 
implementation2 
Notes 
Australia Yes  
1994 
Comprehensive bans with very limited exemptions, such as in 
declared smoking areas in a casino and a place of business 
occupied by the sole operator that is not for public use. 
Canada Yes 
2006 
Comprehensive bans with very limited exemptions. 
Designated smoking rooms are allowed in a few regions in very 
limited circumstances such as palliative care. 
For group living facilities and specified hotel rooms, extensive 
regulations exist for ventilation and for resident use only. 
United 
Kingdom 
Yes 
2007 
Complete smoking ban throughout the United Kingdom in all 
enclosed public places and workplaces, including pubs, member 
club, café and restaurants. 
Germany Partial restrictions Separate smoking rooms are allowed at indoor public places. 
Japan No No restriction. 
 
2 For Australia, Canada and United Kingdom, smokefree legislation is enforced by local authorities 
and thus the years of implementation of ban varied by region. The year when most regions have 
implemented the ban is used as the year for the country 
 
 
Exhibit 5 : Examples of e-cigarette (“vape” or “vaping”) and heat-not-burn cigarette 
 
 
“Vype” – e-cigarette produced by British American Tobacco 
 
 
  
“iQOS” – heat-not-burn cigarette produced by Philip Morris International 
